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(54) PLANT CONTROL DEVICE, ABNORMALITY IDENTIFYING METHOD AND ABNORMALITY 
IDENTIFYING DEVICE 

(57)Abstract: 

PURPOSE: To early and properly detect a system as an 
error cause, regarding a plant control device equipped 
with a plurality of control systems for controlling 
different process variables. 

CONSTITUTION: Each of a plurality of control systems 
is formed out of controllers 111, 121 and 131 to control 
a control variable at a target value, actuators 1 12, 122 
and 132 operated, depending on output signals 
therefrom, sensors 117, 127 and 137 to detect an 
operation variable controlled under the operation of the 
actuators 112, 122 and 132, and sensors 114, 124 and 
1 34 to detect control variables. Furthermore, an error 
judgement means 141 is provided for identifying an 
erroneous system through the collation thereof with the 
preliminarily saved error identification pattern, on the 
basis of the combination of fluctuation modes of 
operation and control variables detected from each 
system during operation. An acquisition means 171 
detects a fluctuation mode appearing in the operation 

and control variables of each control system before a plant operation, with the prescribed 
control system assumed as erroneous, thereby acquiring the error identification pattern. 
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[0064] 

Fig. 3 shows a detailed construction of the abnormality 
determining (judging) means. The abnormality determining 
means 141 comprises a storage means 310 for storing parameters 
at the time of a normal operation; parameter judgment means 
351-356 which store criteria (references) for judging 
respective parameters; and a comprehensive determination means 
357 for comprehensively determining, based on the results 
outputted from the respective parameter judgment means 351-356, 
a variation (change) in a manipulated variable of a system 
which is a cause of abnormality (i.e., determining "which 
system's manipulated variable's change is a factor of 
abnormality") . 

[0065] 

Fig. 4 schematically shows a construction of the 
abnormality determining means, which is based on a method for 
referencing/comparing a change pattern of a parameter (a 
parameter change pattern referencing/ comparing method) . The 
parameter judgment means 351 outputs 1 or -1, depending on 
whether the feedwater flow rate under operation is tending 
towards increasing or decreasing, in comparison with the flow 
rate of the normal operation. The parameter judgment means 
352 outputs 1 or -1, depending on whether the water level is 
tending towards increasing or decreasing. The parameter 
judgment means 353 outputs 1 or -1, depending on whether the 
main steam flow rate is tending towards increasing or 
decreasing. The parameter judgment means 354 outputs 1 or -1, 
depending on whether the pressure is tending towards 
increasing or decreasing. The parameter judgment means 355 
outputs 1 or -1, depending on whether the flow rate of the 
reactor core is tending towards increasing or decreasing. 

[0066] 
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In Fig. 4, it is shown that a pattern vector generation 
means 401, a stored-pattern table 402, and an arithmetic means 
403 form the comprehensive determination means 357. The 
pattern vector generation means 401 outputs a pattern vector 
which is formed by combining the outputs (1 or -1) outputted 
from the respective parameter judgment means 351-356. The 
stored-pattern table 402 obtains increasing/decreasing 
patterns of each of the main parameters (i.e., 
increasing/decreasing patterns of each of the main parameters 
at the time/ situation that the value of the manipulated 
variable of each control system is increased/ decreased beyond 
a normal range) from the parameter variation/change 
acquisition means 171, and stores the patterns. The 
arithmetic means 4 03 calculates an inner product (scalar 
product) of the vector pattern and the increasing/decreasing 
patterns of each system, and identifies an abnormal system by 
determining/ finding a manipulated variable increasing or 
decreasing event in which all elements coincide. 

[0067] 

Next, an operation of the abnormality determining means, 
which is based on the change pattern referencing/comparing 
method, will be explained. At the stage that the plant starts 
a normal operation, the abnormality determination means 141 
activates, in response to an instruction from an operator or 
in response to other means, the parameter storage means 310 
which stores parameters under the normal operation. The 
activated parameter storage means 310 stores, during a preset 
time interval, detected values of process amounts (the process 
amounts are controlled variables, in this BWR example) from 
the sensors 114, 124 and 134, and detected values of 
manipulation amounts from the sensors 117, 127 and 13 7. 
Further, average values and dispersion/variance values are 
calculated, and they are also stored in the parameter storage 
means 310. Thereafter, the operation mode is switched to the 
abnormality detection mode, and the outputs of the respective 
parameter judgment means 351-356 (for respective parameters) 
are reset to 0 . 

[0068] 

In the abnormality detection mode, the parameter judgment 
means 351-356 detect amounts of changes of respective 
parameters by comparing the respective parameters with the 
values (values of control variables at a normal operation) 
stored in the storage means 310; and, based on the detected 
results, start determination of whether the present states 
tend to an increasing state or a decreasing state. The 
determination of tendency (increasing or decreasing) is 
carried out by use of an estimated value of each parameter (a 
fluctuation component is excluded) which is obtained as a 
result of a state estimation (or by use of a differentiated 
value of the estimated value). Specifically, for example, if 
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the estimated value (or the differentiated value thereof) is 
positive for more than a predetermined time interval (for 
example, a time interval of a sampling time times ten) , it is 
determined that the trend (tendency) is "increasing"; and if 
the estimated value (or the differentiated value thereof) is 
negative for more than a predetermined time interval, it is 
determined that the trend is "decreasing" . The state 
estimation is based on a modern control theory, and well-known 
in the art of automatic control. 
[0069] 

The thus obtained trend (tendency), "increasing" or 
"decreasing", of each parameter is represented by "1" or 
and the value "1" or "-1" is outputted; a vector pattern of 
the detected values is formed by use of the outputted "l"s and 
"-l"s ; and the vector pattern is compared with each of the 
abnormality patterns stored in the stored-pattern table 402. 
An abnormal pattern is stored in the form of a vector ("1" or 
"-1") which represents a trend ("increasing" or "decreasing") 
of each parameter. Only when a vector of a pattern of the 
detected values and a vector of an abnormality pattern 
coincide, the number of outputs of an inner product becomes 
the same as the number of elements of the vector. In the 
example of a BWR power plant, the number of parameters is 5, 
and the number of outputs representing increase/decrease 
tendencies due to an abnormal operation is 5. Note that the 
arithmetic means is a means for determining whether two 
vectors coincide. Thus, the means can be constructed by using 
determination methods/systems other than the above (which uses 
an inner product) . 

[0070] 

In the above embodiment, abnormality of each of main 
control systems of a plant can be identified. However, 
depending on a plant, it is possible to limit types of systems 
to be monitored for identifying abnormality conditions. For 
example, in an example of a BWR power plant, for 
simplification, it may be possible to construct the 
abnormality identifying apparatus to comprise only a means for 
identifying an abnormality in a feedwater system, and to judge 
whether an abnormality is due to the feedwater system or other 
systems . 

[0071] 

As explained above, in the abnormality determining means 
of the embodiment, abnormal change patterns of respective 
control systems, which are formed by combining values 
representing main parameters under an abnormal condition, are 
prepared (stored) in advance; a pattern vector, which is 
formed based on the respective parameters measured during the 
time that the plant is in operation, is compared with the 
vectors of abnormal change patterns,- and one control system 
is determined (identified) to be abnormal, if the pattern 
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based on the measured parameters coincides with the pattern 
representing an abnormality of the one control system. Thus 
comparing with conventional methods for determining 
abnormality conditions (which are based on each parameter or 
control system, an AI inference technique, etc.), accuracy and 
sensitivity of determination are improved. In other words, in 
the method/apparatus of the invention, detection of 
abnormality at an early stage (during which a change of a 
value of a parameter is small) is possible. 
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A translation of Fig. 4 

(1) Feedwater flow rate 

(2) Water level of reactor 

(3) Main steam flow rate 

(4) Pressure of reactor 

(5) Flow rate in reactor core 

(6) Trend: increasing 

(7) Trend: decreasing 

(8) Output 

(9) Generation of a pattern vector 

(10) 1 or -1 

(11) Stored patterns 

(12) Water feeding system 

(13) Increasing of flow rate of feedwater 

(14) Decreasing of flow rate of feedwater 

(15) Main steam system 

(16) Increasing of main steam flow rate 

(17) Decreasing of main steam flow rate 

(18) Recirculation system 

(19) Increasing of flow rate in reactor core 

(20) Decreasing of flow rate in reactor core 

(21) "1" corresponds to "increasing", and »-l" corresponds 
to "decreasing" 

(22) inner product (scalar product) 

(23) If 5, a feedwater flow rate increasing event 

(24) If 5, a feedwater flow rate decreasing event 

(25) If 5, a main steam flow rate increasing event 
(2 6) If 5, a main steam flow rate decreasing event 

(27) If 5, a reactor core flow rate increasing event 

(28) If 5, a reactor core flow rate decreasing event 



6 /fi 



(19) B*m®Wf¥ ( J P) (12) & J§ # §f & g (A) 



(1 

#W¥8 - 220279 

(43)4iB8B ¥^8^(1996) 8 H30H 



(51)IntCl. 6 

G2 1C 17/00 

G0 5B 23/02 

G 2 1 D 3/08 



GDB 

-3 0 2 7716 -3H 
GDB 



FI 

G2 1C 17/00 

G0 5B 23/02 

G2 1D 3/08 



-GDBP 
302Y 
GDBR 



wnmams ol (-£i9j=o 



(21)fflR#^ 


ftSW-29351 


(71)WHA 


000005108 


(22)ffllBB 


^7^(1995) 2 ^17H 


































<72)|£9i# 


ft* 
































^«smBi£Tt^w-t:Te2#i# # 














(74)ftSA 













(54) imwazm -/yyhmmmm, *<Dm®%m*zzm#m%mn 



(57) [gift] 



|,3>Fn-7l 1 1, 12 1. 1 3 1 £, ^(omfHc 
leor^^nSTi'^^i-^ 1 1 2. 122. 13 
2i. T^?^x-i?©ttmcJ:or»$ns^s 

*^tB-r5-fe>i7-- 1 1 7, 127. ii37i. mm 

SZfcmtZtyy-- 1 1 4. 1 2 4, 1 3 4*Pe& 
">iM^br^S^^PISTSM^»l31 4 1 

zm-iz^z. mn^mi 1 1 «. ^> f 




1" ••• *-ot«aHbD»W-> 

^•••*-ffl»WRaio»tt« 

i" -»-<o»IWBtoBw<!)Ot 

» —Jit-inMwaffliMMaaiaia i 

» — *riDWWe»ojiftfl i 
» — KrowmmmMaifietvi i 

-*=«>«iMMB*na«oasB 



— *=o««aat 

- *Hffl»aBEB<o»l«««Utt 
'■•*Hff>WaBS«ffl»f«<o*» 

••at*?* 



C2) 

1 

mzmrz 77 > f wmmx . f ©«&©£§? 

ivciattU 7"7> KWWS*KSM»*©iR«:-''«5 
-*-*4fcffiU *ft6^7^-*©33tttt»&tt&;b .10 

■jsat-rs 7^ > h$ijwsg©^si5i^s6= 

7 ji - % ©iffln* tcttWS>%m.-&i*?c<^ f F MC 

& 

mriBSSlHi^^-xj. j^©«ps©Wfflray?* 20 
£teHfc«c*©*ft***«0&#6, SW8P»©ifg 
&^7^-*©«jS4«tH0riR?S-rSCi*4S»4r 

577> f-»«a©M^i5j£^ao 
[if*]B4] aft*^y-**wrr«;!KR©«» 
»*#rs 77 > f 77 > f ©it $t©±e 

^g>. — o©«ii»**ia«ia4J»^«:«aai3R©is 
5 ^ - u sxttttttKa-^c >r a^btt*:* 

*HJ£ni?»**. fr5E©lWffl»*fctt«»©fflai*© 30 
&*Kot»T:iEt8U ^>h©»£tfJK:§«jaiJR©^ 
g&^7^-*£&ffiU *ft6^y-$©S0tttt« 

IB. SE{fc©*I«I©t»1*tw6»-o«±4«5E*fri bt, 

& 7 7 > v wmmwL<Dmi?;wm.-fim. 40 

[il*S6] ff*BU. 2, 3, 4*fctt5fc*«,» 

t. . 

MfB£g& * 7 ^ - # «. mmmm^mm^Mim t 
«mpa©±aj*yt«-»*^tf^5> Fit«gg©#t?i? 

[1**57] 11*311. 2. 3. 4. 5*fctt6fc:b 
MB 77 > F tt»»*SJBl^l6«^7 > F r, mim 



#H¥8-2 2 0 27-9 

2 

*85«l!ig*©j»f¥«-c*s*&*ii5E«iiW8P*r*s* 
fe<t. Mia±^^fiM®»©^s-c&ai*.aflia 

•e*sj!F'D«arr*sci*«ai-r4^7> F»g 

■OJI1itn£#&. 

>hn-7i, n>Fo-5©a#fcjSGrSlfP3fi4 
7>?ai-*i, T-4'*aX-*©«W¥K:«fc-s'CWf| 

■fe>tf-*Str«8R©«j»36tt*. 5*tt4M9W£icfi| 
iS^7> hW9!l£»©#lftft£^«c*5l>-t. 

-o©wep*#gf& i & 4 .■ &9mm<mf&t t 

Si. 

3E»jHS*- F tcfct* - $ ©Sfrffi^^ifi 0 

*- f mias *i*«wP3Rit©/"( 5 y - * ©Ma <t 
-t©jefiria*ifc«u &><7y-*©i»«tfas*fi#£ 
b#;fcgs^*->£§^T4^s&^-*->^£& 

i . buIB^K)^ - £ - > i mMm^m^ $ - >£M£ 
3>hn-7©Hi#fcj£t;T»fE3fta 

7**»i-*£. T^^aX-5r©ttffKJ:r>t:iaH» 

■fe>1f--*Stf«R©{M18P»»*. H«:«Mffitt«(cfl 
^/7> h$iJ©gg©S^PS«gKte^-C, 

—jounm&sm t u & «£tc«ft«wfi©£g&; * 5 

P^^*, »f 5E© Wffll* £ tc tSfflt<DW®&D& * 

iiK*- f(c*jw -5^7 ^ - zomizmzmi l 

©ny»**ssjJSS4i*i*. SS5Rtt*Blsrr4ll» 

gg©MSl5lSgg 0 

[8i*ffi 1 0 ] wKn«*ss£i* nfca*fiKwarr 4 

3>Fo-7t, 3> ho— 7©tH*Kj6i;rSMf3n 

4-k>^-*#tfa^©$[j©sgt4. mui>mmm»<<c 

77 > FSfs^ic^ffl 3tiS«»©£S&><-5;< - *© 



(3) 



-220279 



1 1] .m&si otctj^T. 



8Rtt. P- 



h . »s«»»©isft 5 y - * ©jf^^m o rixff 

*ffi©l^^*S(rF*fcmUfc«£fctt, &*zsf£S 

-cttmitcc t k j: *&**©*«*fl«!iiri-s#t£ 



(13] lf*si 2«c*jt»r. 
3*§£tc. M*$iJ^©T^?^X"^©ai^^*(M* 
tfl8P«©B*ffi*«r* C 4 



[0 00 1 ] 
[0 0 0 2 ] 



[0003] *«8t^7>+©a»»aHCtt. S^CD» 

Mvz-tyy-zmML, «*©*>ir©fttfHwc*-5i,» 
io rmfe?zim&m<mm$ti-c^?>. comic, m& 

«6 2-3 5 63 5#KHwStiri>5»«fflJR^©. 

f 0 0 0 4 J 7v> h^ft©Ptt36>^U«*pfJi 

T£#5££ bT, «Fi&¥4 - 3 7 7 3 3#&«Kga«S 
ftri»4J!SB*i*4. EfttCfcftfcf. 77>f-©Mfc© 

Vv. tzmZAti U y 7 > h ©*MJ8&tt^jR3fcS 
20 ©#tt*^Uc£-5< gftttcj: ,T7'at^f©fftft 

a-5< a i ji-mc £mmic£-?Tmn®mzmm? 

£*>©"??*£„ 
[000 5] 

^&»t«©fe4. s*ara*@ai-r **«>©«* 
tc»«#**s»r. a«3WSbt-rsir{c3Ktt©«»j# 

30 [0 00 6] m«, Sfffllf^clt, 3mK£*« 

^h-^-Ki^ i&*«©«^«#>y©(»' 

5H*E©«fc5fc. 75>h©*©j§BrW&M#*JBl>T 

[0007] LfrU »77> h©£T©$|g{c 
££©fcHi!MB*#*.4C4tirfr-J\ HH»K»ftB« 

40 iMmrz b 'J i3-zmumnx~ii &<,» 5 ste. n?jr 

[ 0 0 0 8 ] t©£ 5{C. ±ieLfcS£3feR'f|;j©Bu#©7j 
STtt. M^©^ffl«lffl*iBitr. 42>^^iBi^)i4© 

«S*«»A0. ^©«^ftfflfe7X*i> 0 e©£. jjbl 

50 /«i©it©^sttt, a«©-b>-y-©ffl*%ffi 



(4) 



-220279 



[0009] L^U MfcCDm^ittf^fflSKl^l 
b£ 5 -XSMfct 5 > h K4» if »T Ht . £#©/< 7 ^ - * # 
«R©IW8p** 6K»*« W 4 A. ' Sftt* ^AS* 6 

[0010] #(c, 77> F©^- FtTCfc < . MftX 

mcomnammv^ $mb&£. cx^ zmsiz. 
mmmmic x>^* - zo^smmfimtz s©-e. 

[0011] wmommt* J3B$&&ffi<m&&i: 

[0012] ^mmmmu. mmommm*^-?^ 
yvaymn^mm^m^hx. ^> hm^cmsbu© 

[0013] 

*W«pr51!W»©W8PJfi%^-o^5> h 
Kfct»r. ^©*©£$#<fe©lWffl»K|g*t>T-€-© 

© h - # ;ur Mdmi^ % - yi^mnmnc^mt c 

i {C3»g b T & 3 ft/c ©T'* S 0 
[0014] ±Eofc*»p©aw«. JKS*^?y- 

x. \-®mm(D£W£;^j~zzm%Lxmw; 
tamm^m^.-r^mcis^x, -rxD$m& 

#Sfit t ft S«£ic&waijR©£Stt 7 y - £ fc£ c 

zm^&m^ititxmm'i * - > * . jjr£©iw 

F©jHg*K^»iaiS©±Sft-'<7y-3f*tftiao. ■€• 



[0015] —ooummmntt£ 

j6*fctt«tt©lW8P*©&^K:-3i>riEttL. ?"5> h 

©«£#{c&fflsP^©£g&A 7^-* 0 . -en 

10 [0016] fWBS«S3£/^ - >fcct^fil2»^ Z 

- > ». ^ - * ©fifln£ AitsjgE^sa^e^ * 

[0017] mmmwfcui? ? swfc©*/j\ s 
ft©«^B$P4, «ffc©])^©i»-fn*-o«±*«?Bfe 



[0018] trsssax ffisi 



<tu ii*aiiWit7-7>F-cB, me 
20 ®*fommffl%<Dm{mxfrzi&*wi&tMwmx$>z> 
*ft£, mrfBi^msssil^o^g-e^^^^-^ 



1 u 3 12 a 1 

J 2, a 22 a 23 

1 31 a 3 2 a 33 _ 



[0019]*^ 

©i&ffiKJ: oTWfflJ 3 tlS&fESSr&ffiT €» -fe >1f- 
£ v iBIW«*«Hl^4*>*-**tttW»©S(H»3fitt 

30 r. apstp{cft(fl3ti5^5>h©a»©isa:/^y 

-^©^SJitt^©a^-a-^Kfc, ttSK©iH8P%R«>6S 

j: o r mshs s ntcfflm?m £ tc \mmmmifi%^m 
«S3tir«,»i»^«:, ^»ang*«K-r4fc«&©a 

[0020] 

©flW**bTMM*tt*^l'{coi,>rilM8'r-5. SSfe© 

40 «Hw**>6ac5^Hii^7>h©«mtttt. y^>b± 

X©gffc*£LT. S^l©J;^(ciaai-C#So 
[002 1 ] 

[«1] 

fe 11 * 12 13 
6 2l*22 ft 23 



[0022] c©«.^*<^ h;ux©SE<b*«. 77 > Ofc^ ^wiais©*^^* h^utcjiOK^sns. 



(5) 



-2 2 0.2 7 9 



[0023] 



\Ax : 



Au , 
Au 3 
Au 



[0024 ] «2'«C*i(,»T. ^M©IMu £*« 
[0 025] 



3] 



f£«A„-... ( » 3) 



[002 6] 
[»4] 

Ay cc 



-Ls 



1+Ts 



A i/ (»4) 



[0 02 7] »3 T?tt. iMSWx»»f£ftu © 1 fggfc 
B2 l«*©M«&c& ») . »fMu©a{t*#:*#W*i 

«. u w^ww(ca^3 x tcmmttm 
mnzmtc , u ©s^ wt©B#raw&s#©»c <t 

•J. fflWSxtORS&|gff#£ti£. c©Wc. KHMc 
WF#©l&*S©*ti[ (IWlx 1 ) (Sift 
■ul)*, £3&»*©jFEE (Mffllx 2 ) iilMs 

s mmu 2 ) ©mffigwa o , zvmizmmmm 



* 



* [002 8]-^ *m*xtt»fl«u©- 

^ai*i©ia«{c*s (^fc*n#ra^^-cfcj:(,>) . c© 
wfc. swbbr©^^ («wx3) tfrtrnm. m 

f»u 3 ) ©HH3MSW*«J , *©Sj«|§ce{c»aift«* 

[ 0 0 2 9 ] C CT. ^fl!!ff$CCfett&gff8W£gf|; 
&©<fc5«ag«urflJl»Se£K:-r*. Mffll 

o ^nfexir$,5„ fftfHttt. 

£B*m©rai«c*-r * s . -^ufewn- ^ »ffia«> 
[0030] *mmmt?zw&<Dffl®m 

IU *ti{c«fcr)— o©(Wfflat6(((iiip 

tt. m tcfc^stwax i tmatn i . »tx 2 

i»Iu 2&^M®Mx 3 i»iu 3 #s'-eft-eft#f 

isu s*©*riWfflry-r>*a»i/TP iwspi&rs 

^©«$f4£f&5 ©i 5 tc^to-r C 

[003 1] 
*5] 





C IJ C I2 t- 13 










Cjj Cjj 




(5) 






i C 3I C 32 C 33/ 









[003 21CCT. CffWttWM'W >. Dfr8lttJfc 
[0 0 3 3']«2K*Jt»T, ^7>h{C^TSaWt«'« 

*Hnj©fi. (,>rn*» — 3©S3R©sc^k*5>^— 

©^■©SJR^ttJB*^* h*©&SSR©3E{fc*fci3 

*ti6©3s*K*f-rsiwffli«-wifiat© 

^^©lyjfcfcK. «S»fi9»J©*l 

* - > fc «HW©«N»s&iift4 , r a . 

[0034] ^Wtt, *8iit77> h©#tt©C©<£ 




a<E4i©A7y-*{c^«i*i^tL ' 

is&^*-7y-*©^tt^^$->(c^$ns 
hut, mm 

[0 035] r&fefc. — : 

4t>tt«il>-i-S. C©|ftS % -€-©iWSP»©»||!Wfc£S 
tttB* 6 j&JRT 5 7S ^ r^c < . ffi© WfflBR©jI>«: < i 

0. xESftWffliJ6«:*5t>rtt. BWcJcii*©^^ 

> h^fti Lr*/c^N"-5y-^©^Sijy^^->tJ i Jgfp 

[0 03 6] *WHB. t(D®ft&<Dm®*mmt6tc 
mc, S«©«^©SW»«©/-{5y-*©itS 



(6) 



&&&t>&t&3brtZ-y<9 hJk *41>B. * [0 03 9] 



-220279 



10 



[0 03 7 ] CftK<fcfttf. fflSO/^y-iiO^tO 
7> Hc*tf «»JWWi*jBift:tT9'C 



fc*«w©-*it«* . m i ~s 7 mm v tmfi mm 

[oo4 0] 02B. &m#mm*ij8tm.-75> h kis 
(be*») sotwprs amm-iv* >? 



[0 03 8] 3 ^#©W^(C*SM«<!:fW» 10 SF (»f») ij^*fi[L (fflffltt) . ±&£tif«S 



*©Stf b©^ j^fcT* ft I > t SfflR 

ma<omimtoKXzma<Dmiimskim*.&. "torn 



<«f»> £JSWE#P (MAPS) > F&««W (ft 

-#©^»a£->b, mm*mm& (bwr) ©m 

S«^©a^-eB, »6*>6«:i3.©iM$tt*f t ;bec 
[0 04 1] 



3] 



[0 042] 

[0043] 
[0044] 

[0045] 

[0046] 
[0047] 

[0048] 



•^^-L =-0JAW+0.09AF+0.09AS 

* X- 

iiAJL =-0.1AW+O.Q3AF-0.6AS 



47] 



★ ★ [«8] 
AQ=1AW+0.01AF-0^AS 

* * [«9] 
=-0.1AW+0.09AF+0.0lAS 

♦ ♦ [ftlO] 
=1AW+0.1AF-1.1AS 



• (*7> 

■ <»). 

- (89) 

• (WO) 



F = Gl(s) (Ls-L) 
S = 



P-Ps 



1 + 0. 2 s Po 



W=G2(s) (Ws-W) 



★ ★ 



til] 
U 2] 

U 3] 



[0 04 9] ccr. ±1 



(*13) 



3KB*ffiL. E^P, ffl^Q«(,, Wlul, 
u2. u3Ktt^«iF, SMSiffltS* *M>ife*W 
*J*fJSf4. Sfc, LstiMiSI, PsBE^KS 
ffi. P o BEKJ©SJ»«L WsB^Mtt©S3£i8r* 
■5. 

[ o o 5 o ] ^6 tmitjpm?jQ<Dim&%mtcrj:?> 
s-c. ^9 1» i o a*pffi^Q©ie^3t)M^^/co/c 

SWc-3t»r. *ft*ft*tft*s«fce;E&©lSg*n*U •& 
SCBR5 ©^tMWcSsUSTS. 
[0 0 5 1 1. m 2fcJ:0«S13B, 



:xl, x2, x 40 «MWett£a*bt/Cl>S. ±MSU£©t§£B. »fatt 



-#jift (» i 2 ) -cato-es 
^«c<«:©#tt©fcaf). ioar^oTSsstas. 

3Ett«{CBSa»iOraiL4Gl (s) £G 
2 (s) fcffl^T. IB^fcLrOS. 
[0 052] ±fB©»^*r;UT"g|b3ft£BWR#£ 
177> htcisor. — o©«|fflis©s^Ka:orjlffl[ 

50 £. 7y> h©»ig^/<7^-^»»J;5&|i 



11 

[0053] mmomm, WAtf. W6*OJHHr» 
fcI©K#4ttRI6toR:fc©IHi 4 #ffl8 L * o fciS 

iiseur^ i 2 j: d =assa*s «ji>-r4. % 

1 3 J: f? . xK-Y KJ*flD*fcj£ D fc^»E«8tfi©Ji*:fc 



(7) #SFP8-2 20 27 9 

12 

* (*ffi©#7 ^ - K/<» *) r 

•w $ tix i > 5 stefctftai 4 & * mmt^mmmm 

LrfcO. *e©fiT4^Ra©«3><D«WtJffis^s 

[ o o 5 5 ] nwmomnaom^ m«. w«b* 



^t«awtt-a«iJ>0)ta, fftfftiNsv* <#? 10 iaj:D. ee*p. *j jtc^^Rsafcot s «*«Mi-r 



jMamams. ) ©«& * r matt 0 3 

[0 0 5 4] ±aKaUR©Sfc©ig£, {5J6#>© 
MHrg^M$##B!D/<:t§£. ^BRZIEBS #46*00 

ri**4 r -"«B&w< -rn. »7 *j«tc«» 1 0 «t see* 

P&tmtZ. *fc. £EAP©i(fArCiK^ K*oAh, 
#8<fct>*ffiL#ffi-Ff*J&». ^©f£. ««©i6S*»SE 
*3_h#34. *9 J:.9*{fcLHLfc#HcRca. $<E>(C. 
^SlWtt*V K©«y>«:«tSSM&!IBysK©jS3>(c 
«fcO-fiJWDT4*J. *©&B1I^©#*r3&!>ttf£ 
D5„ — ^*MF«, *ffiL©*J>{Ctt;i;fc#fl[ 20 [0 05 7] 

04 £MMM&<Dm'p<Dmmic <t <o & * [ ^ n 



b. *feL©it»n{cfSbfc*fiSiJ8PSg©tH^^i^ 
^»iS»S©i#ai©g®KJ:- 3 r9l$Sfca6. mmu* 

[0 05 6] a IB. «±©S***4». BWRM 
7*5 > h &S©ifiMB$©A 7 > - £©^a&/\- 
Ltci><DV$>2>. 























/mm.- \ 
\ mmm) 




tg 




f§ 
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[005 8] «agtfUBH4fcSaifMj&i. &*«s. 

- *©Jta*iH^-efcSEftA * ->». a 

l©<fc5«:*ifcl/CI,»a. 4^fflfc££fHir$tlE©p| 

&-rC^-*©3S& (*#i$) 
->^^ hJl/fcXr5t>rff 5. 
[0059] H Hi. a»5Rtltig5E*S*^flrr*^7 

> h *(»PS/Xf-A©-|SWai||)sR|g*jiiUfct»©-C* 

s 0 OT©^Bjri*. y^ybio iiJBWRii77 

> h . ® 1 ©MffiBfttfc-1 1 1 ~ 1 171 
el 2 1-1 2 7tt£i 
El 3 1-1 3 7«Wi 



[0 060] SWlSttB. S*©*WSg 111.1 
2 1; 1 3 lM'Ti-faX-i; 1 1 2 (BWR^5> 

hrB^*Ji<>7-) ,122 mimmm .133 



1 7 (BfRfl^*iSHr>D-) .12 7 (£1^ 
S) . 137 4, #^©7-a-feXS (CC 

r«. $IJ©S) *»ffl-r4H2>-!M 14 (BWRrtt?J< 
. 124 (EE*). 134 (BWRrB.jp 

[0061] ^$«©*u«gB. Mmsmm^ 

«16l36>6©S«ffi (1 1 6. 1 2 6. 1 3 6) 4§ 
«©*IJW©SiJSffl ( 1 1 5. 1 25. 1 3 5 ) *><=>. 

e*©Tf ^ax-jroMamj^jftgitjet, r^^^x 

-f*K«bra»©aW¥Ji ( 1 1 3. 12 3. 13 
3) *SJS*Str»J*NI^-S. C©B#©7-7>h©2|g 
ttlB. ffl^Ml 5 lfC^SSftS. 
[0 06 2] ^>h»>^rAJCB. S« 

«tt*KS-rsfc»©s««ie*si 4i4. safp* 

bi^H 4 f s £ g a 7 > - it ©gfl a ^ - > % 

»»-r4fc«)©^7^-5fga(isi^si 7 

&*». «a?rs»-©njs«i©«fc5(c. s^ijs 



13 

[0063] ^mmmommimmm. h<om 

fcfcffl b tc 7U -fe XI 4 ©ttRfr . £©*tt©tftf» 

[■o o 6 4 1 H3 b. mmm^mmaummt^b 
&*>©?* 4» «ir«je#*si 4 i«. ffltmm* 1 ? 
j - stati^a 310, zmamsmztz^ 
^5y-jf«e*a3 5 1~3 5 6. £^y-*«e 

^©©*§ft£»c, £©^©»fW©&ft#&$£H 

4ftori>s*»*. «^W{c«5e-rs«&w?E*S3 5 

[ 0 0 6 5 ] m 4 tt. ^7 jt - * - >j$£# 

5ttc «fc 5 a«gne#a©«jd6*itsf» fc *> ©-e* 
s» A5y-$*ce^iii3 5 ni. ««#©!&**«# 
5£&ffi«c*t otiM[fii^ii^«i^35Hc <t 13 , 1 4 fctt - 
1 £Htt>f 4„ we#S3 5 2 »*{i©j«n«si3&«4> 

fflSUWCfc «3 . 1 *fc»- 1 Ztiit)-? So ¥»&3 5 
3 tt, £il!jSa*«©«» Jp«|flj*»iJ>«|Sl*i«: J: 0. IS 

fc«- 1 *Htfrr4. *»&3 5 4itEEf)<omam 
frwmmMck 0 . 1 sfctt- 1 ^m^TSo we^ 

©3 5 5 B4Nl^©^^a>S4>ttfaj&>R: «fc r» . 1 

*fc»- 1 zmtsrz. 

[0 06 6 ] S4T?. ;^->^^h«?S4 0 
1 , BMt/f*->y-^Jl'4 0 2Rj>*?f#^4 0 3 

«, K6ffle^a3 5 7*«fiEort>s. 

h Jl/£fiS#«4 0 1 B. /<5^- *«Sg#f8 3 5 1 ~ 3 
5 5©ffi# 1 Sfctt- 1 *af30BK^«UfcAjr->-< 

it^^af^«*ssft^{ci»Mxi3sa>03ifc«^© 

£B;<5y-*©J4}j£rt*->* > ^ab^y-df^tt 

7 ucj:t>8Hst/cffiigo-c*4. ?s#^s 

% - >©rt«* t<o, ±x (Dmmifi-mr 4 mtm.v>m 
/m<D7$mzmmb-cmnjk*m%.-? 4. 

[0067] SE»^-*->©JH^«:j:4a«iM3g 

^sonffittwr*. *»««^ai4 it*. 75 > 

fti(cJ;or^aKBf^^^"^fetf.^3 1 o^g 
IfrU ^aMKEStifcUSIBL -fe>lM 14, 124, 1 
3 4©7'n-feXS <C©BWR®0fCttlWffll*) ©&tfj 
84.W1 17, 1 2 7, 1.3 7fr6©iftfMK>tt 

n6©fi*fB»-r4. *©«. s«*wa*- KK»fT 

U '<?jf-98©4t£¥%3 5 1~3 5 6©fHA«— 
[0 06 8 ] fts&ffl*- Ffc*n,»r. 

^S3 5 1~3 5 5 tt. «S»f»J*&MfStt^&3 



(8) «ffi¥8-2 20 279 

14 

io©fit«:*fu &^7y-*©s»fca**ftffiu -en 
e»=&accfijnfflifii4>5^tt^i>Mini©^i v**jm* 
4» Jw*«ffi©«£tt. «*.«. «.®is©*saf#6n 

mfmtm&m im*.v&y7v ymrso 1 o 

mt*mr&. cowesmiz. mwmmttmi 

< 4>©t-, a«W8ip©»»T?ttJB»i©*ir*s. 
[0 06 9] £©cfc5tCf#6ft/tg^7y--#©tiM« 

io mtcimwmz. izit\t- lornvrnttbrm 
«, nsftwwpt, &j^j~z(mmmzi& 

l©^^ h;urfaSLr$>!3, ^Wffl©A^-> 

> h om-ew* ? * - 5 -c a o , s«ft»fp 
s©ittra/j«>ffii6i©m*^5iftSo ftfc. 

tt2 o©a; i, h ^©-SSL/^-KCflJE^ar* 0 , .1*3 
20 8H^©^ffiK cfc -3 r fe^^r *4ci»#5*rtft 

[o o 7 o ] *fc % - ±ia©n*c?i|-ri*77> h©igft 
awaeft©n«*Bi)£r*4flnsibri,»s. l^l. 
^7 > h ©!f#ttft i 6 , mnnnt hwmmzmfe 

©s«^^s^wtcfleR{fcb. *&sic»©ss**n« 

^©MS 5 <fc 5 f C L T i I » o 

[o o 7 1 ] c©i^ic, ^mmMic^zmmmms. 

tt. SBW*tc*J^-53ERftA5y-it©it«*il 

4„ S-jT, ffl*©^5^-*-?>*II8P«S*4l>ttA I 
fi^ft £K «fc SfE*©SS«eK.H;<^ MS©ffi@^(6] 
±-r*4ftKJf(l5E©JBffifeJft«>4C4*st?#4. 
f) . y - * ©Xtt*y>ft t>SBr©fi»!©JI«ttW" 

^Bj^KftS. 

[0 07 2] 2 6(C, ^$->-t*h;U*4jsW4fcj& 

©A5y-^©ffl^ti-tt@SLri>4©r. amtiisi^ 

40 K«*ffi©^-Kf iTtcio-caiSBr*. AIOK 
tf(cj:4ai»{cifc-«, «S«ffl*lS2ffcr*4. *fc. 

ssft^- 7^-* tti s$fjsu^©^« 4 , -as* fc 

tt#gg©M«4ft4^6, 7-7>h©6S#©H2>f-4 
Mffl-Tt, ftfcft-fe>^l3K9419SW4£«*ia 
C»o ^7>h©?iESg^K*5C»Tfc**0B»*«»4C 
4#ft<. y>r^>X^ffi^(cft4o 
[007 3] ^K. B9 5 , 06 *#fl&l/C. MOTcfc 

y - * - >©»f#^i(co^T^-r 

4 0 

50 [0 07 4] ^7y-*SE«i^jf->©ai»#ai7 1 



(9) 
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5 0 1 (cfl£<,». HMlK^ir©^ 
[0075] %.Wj'iZ~yM^m 1 7 1 It. C©r> 

^u- h 5 o i ©SMUJc^or. h 5 o i © 

©i*fca*3H!^©-i*s«m><. c 

<£. ««WJ*0-fe>-9-HJ^tt. S«¥JSM! 1 4 1 «fi 
K «ffl*7«. »f#^Sl 7 l«»f#UfcS?£fl5£© 

itfcfflje^si 4 i ©latix* 
:oo76] aeji, a«^if->©iBwiffl4^r7 

B-^t-ftW.if. f>7"b-H5 0 1 .... 

©fi^-e****-* Uf-^eo 
i) . aKLfcw»*©aifai*, warn^?* 

klt. ftij@igg©a}^$ijii@©ffl^7 ^ - f>< ^ * 

r. c© J: 9 tcffifli «iMc». 

[0 07 7] C©&IW&&S^#^tl&t§£tt < jiJRo 

3) . mmmmmmM-cztj^mstci^ m 

4) . 

[0078] -,xic. m{Ltmm3kv>mm*. ma, 

«P©*r©wW3R©x5y-f (c©0Tctt. &fHt£ 

[ 0 0 7 9 ] >y y >^©B#fgj«. j»Kl,fc«ffl»R© 
»fM©£E*M&t,}IUlJj£*3S«£ L. -o©M8P3R 

-t. a^^sffia©fcfe5csye,n-ci^-i , >^- 
oy^*jfBBrr4*r©«Fiaii-rs-. c^iwc * 
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[0080] *«c. c 5 urff ^fct>7" y >*es 

©Sffl5 0 2£iitf)Ti,>< (Xf?^8 0 6) . 



i&<. *fc«c80©a^tt©*f»*>6. io©$- 

(X-r^6 0 7) . 3 *i**»£tt 

io jm&w&r. m-rcKmsmmmnKfr items 

(c«. -r>7>- h 5 o l ©£ffl5 o 2#£rS£->fc 
[008 1 ] *mmw<D75> Utt^fArB. g 

^7>h©a^M( Cl -&$i»©a^M*Ma)u 
r. a^©*)Jiis©^«j^fflsfci5^-rsA««77> 

h©«^tcfe, ^^->M^(cj:SiE«r^©s^|5i 

20 ©sr. *«*st»»s*ffi©a3^^E{cfeuait(c*i- 
i&c*. ^^©ftjRttfcfatc**. 

[0082] #^&«fffl$8i#|3£ §nfcif^© 

flteHat?. SI £©ffi»tt£«ai»»©7***x--*£ 

[0083] ma. uir. ^©m 

i>^^s.-^omts mm) tmsavmmc 

30 A* 6 . S«*9Sg^& 141 ». T^?^x - jr^ipv 
^S7 0 1*fl|A, 2-5©T^?^x-5? 1 1 2. 7 

l 2©tB^j (ftfgg) r*s-fe>-y-i i 7, 7 14©^ 

**4ftfflUTtf±L. iE«S:Ti»^ax-*©*rjie 
*tf^„ C©i#. T^^^x-^CDS^S^ffiTTS 

©r. »-©W8P3R{c^bsr, ^^©atlffl 1 2 

[oo84]cn{cj;or. wmma>mnmtaifiT t * 
40 &7*?*.x-*©gjjsiu ^jutesstirt»s-35r© 

[o o 8 5 ] *^js«ra. s»a«tt©afp* 

fflI*©T^^^x-^^Mt|lSg*^^i3ilfO, -Jgffl 

[0 08 6] iC^r. Mcj;-,r«. S^Xjf 

50 ->*«ff^5fc«>©illE*SHJl&«^j* 5 „ 



(10) 
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t-?r«. 

©Mr«. ^««B^©ffie>ifKit-<. mmmt$> 

[008 7] LfrU 77 > KOSSI^Kfetf Sy-c^y 
-*©*»». ^>KDi&!Rft4*r^e.ai 
©«fc 5 KjiS&C** &©?*»). Cft£«Kt,fc«£a 

^yKi-arfcaaBne^teT?**. &tk. 
©sf£-©n:560!ii 

[ o o 8 8 ] ms ». mr.(ommm^ *&sumg&8. io 

4£$fl5£ns?7i'©|||jS*wL;fcfc©-cas. c©M 

ny?*8 0 1 t, SA^y-irOWSaSflKOK ( = 
1 ) /& ( = 0 ) **K. Affftllf^ll (Lfc^ot, 

*H5eria«fl5ens? » * 8 o 2*& 
as. zfth<o$5£xivv9v^ 

<ti». 20 

[008 9] ^7y-^|l)£py"^8 0 l.KfcOr. 

is*ittnsT©ffie ni? 9 fi*. ^ta3nfc$&*sa© 

5E«I$*» 6 ©SEftfc** 0 , JUft * S» ^ HStilK. < . I 
*at>©lltf*iH*S*«tT&D5?^ *8 3 1 i. SEg 
B$©#ffcJ: <9 ttfc'S < J.o. — je^fflKJbllt6br(,»4 
3&>W£T4ns?»*8 3 2£J#~3 0 .-eur, ^©ay 
?**g*i&5&*, *©HtfJttOR0JB8 3O«:A* 

?ns„ ate, bih-c, TPUtt^fsEottatt^sa^ra 

«»0ftlr>4* (= 1 ) fcfc6<N»cr5?yjrHBft?. C 
cr«. ^ftSSDttiJi#*{c<^*«6©«KI«Hl* 30 

[0090] *ftffiT. BE*fiTfc-3l»T*>B«K«« 
3ft. *ffifiT*WSE-r4ns?9i'8 11,81 2©tH 
Att.QRH»8 1 0K-, EEftfiT*«erSny»^8 
2 1. 8 2 2©ffl#fctOR@i88 2 0KA#3ftS. ± 

^a^a^ft. *p-t«s^tK-x>r«. se««p©dK 

©2 HR«S*iH*.***«s&r 5 ny ^841, 8 5 
*ft^©W*«OR@K8 4 0{CA*3ft 

[009 1] I^fay 9 » 8 0 2 tt. 7K{4ffiT©« 40 

sta*. E*fiT©^aj*sjmw««aT©fii)ea 

##£Tia«^£AND|Ilg§8 0 3<b. OR@gg8 
4 0©ffl^^SS-r-SNOT|5IS§8 0 4i. ^©S#© 
1 AN D|5]S§8 0 5 3&>6flteS3ftt: 

[ o o 9 2 ] c.©«fc ^ teJf9mm<Dmm>c&*>t. 

SOSSTB. ±a5©«t5K^R«iS(E«^^CsjlHiB* 
*0Saftly<Hr»©t?. NOTH»8 0 4©ffl*««{Cjl 
r£>£„ ffi-jT. *&7jc^SS©^ffl*lJ^©fc«e)K». A 
NDHSS8 0 1 ©a#*JUT*fc#©A#t»«, 50 



[0093] #hkwc <tft«. saktcmtrzsmm 

**«eiK«ttH-rs^*ae>ft||tf«:J:.4 0^9*4. j£ 
^©#IU9^K**tMia©»*fc£fl:t,Ti,»a 

*.n»*©"C. t>rft*>— 5?©ny9a»KJ:4*ffi. E 
*fcj;^7jc^S©P^t^S^©«©*iJ£A«^ 

Bet < . fie*{ctt^JHttS«*tt©BI5E^tBK4 

5.. 

[0 0 9 4] »*B&iWH«SKT«**. »I 

©3*m^**ttt>*>3^. MKfcttNMft 
S©Jt3PMiK*J0rfe. gUK^T»^~>£S 

k L/ o ^ 5. ? k j: o . mmic u xmnsmm^m 
[oo9 5]»c ±sibitm-e&&iMtc£z>msm 

7B-?t-ht, *fi[KS-3<HS^CH2^9 0 0 

t. *e*«ai{ca-3<i^5e7 p n-bx9 lot. fB$tt© 
ssrc&nc t^fing-rs^cnz* 9 2 0 1 
[0096] m^n^x 9 0 0 «. gftjuasttt t 

"f. *fiD6JJESie©«[*'6S«KffiT0Tl>4*'. 
iSWcgl 12. 7 c mffiT) *tSfc«5£ 

t 0 1). #Ki£&7R«sa»«SKC£>.2> 

*«L (Xf? 7 - 9 02) , E©&ffcWsfcfitt-5 i * 

9 0 1 'sIS. Xf- 7 7" 9 0 3 "Cfct, JU-7"A©g##i 

SiSfcSftr^s^^i 7 * u gEKSSfcSftriJftBx 

f-;7"9 0 B^aSf. ;b-^A©^ffitt. 
3ftrt,^KfflOTKffiTLi.-o. i^7KS«©igT«lS] 

[0 09 7] -^7. Xf'>7'9 0 3-C, ;l/-7'A©^fr 

*SSfciyri^«ci>t|^tt. xf?7'9 0 4r, TKffiu^ 
^U©iST«I^3&s* 6j6» DJs6IS£ b/c^«±ffi^br t> 
S*«U, -e^raftB. ^f-»^9 0-8t? 4 E^J© 

S„ C©*l5S3&sK©i»^tt^^ » ^"9 0 6^31*. ^© 
i|#BXr7 7"9 0 2^I5. Xf;.7'9 0 6t, E^7 
©fiT«l^3^3£«Fiai«±aHlOTl»4 t*fi£3ftS 
i. S«PI3e^n-fe^ 9 2 0 K|&*SS^©»«|**fl[ 

[009 8] C©|US7'0-feX 9 0 0 K«t <0 . tK{4^ 
^ffl<t K) i>i&T McCtZhV 77 -K or. !&**«© 
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[0 09 9] mfeyu-b* 9 1 0 «, £ 

>tt^>^8 13(tjt£f„ *9"t?W»«te, Xfi-/ 
9 1 l^KS, ' 
[0 1 0 0 ] ^t-^7'9 1 3T-«, ^~:7B©^##ifj3§ 
fcShtt>S*?ij*U. «Kjftffc3ti-c«,»ti«^^ 10 

ffl«T{c®TLflo. *{£©ffiT«^#-^>:^it 
Ssfctt-ffiJWHI 1#) «_k«RTS*£T, 

[0101] 1 3-C. )V~-~7B<D$kft 

»-^*>^)Htt*fctt-jatllBiJa±fHjibr 
T. I^©Br©i^©¥#ffl#»£tf <fc 9 ffiTLTUS 

*«j&r * . zf-yfg 1 4 r ©wees**©*^ 20 

r-77'9 1 e^JKf. *5T?&t>«&fctt. Xf"9^Q 
1 2^R£„ 1 6T\ E^©^^©^ 

920 «cfc*^fc©««*|ft***fr 6#fc 

[0 102] C©|SJ£:7a-fe*g 1-0KJ:0. 
#t95Efi J: <0 bi&TLfctt* b Utf-it U 
4>£J£*7©«iJ>*** v i>?Z> c £r. #tW£*J^c 30 

[0103] M^lHj^^'n-fex 9 2 0 tt. £«Bfje:/ja 

-fex 9 0 0 $/c«9 1 0*6. i&*ss»©««**-r 

Ui^J**5iS^«:, Xf^7"9 2 1 , 9 2 2T, ^MM 
x * * t, . eft 6©*fr*«filtfl[T* £ * ft: . 

[0104] m\L<Dwmumi. *<&, tMcau 

©Sttfrfltt. «l©J:9K*KB#iai4«c*. tig-, 

cti6^*7y-^©^Sffl*6©^tt^[6j*i§i-{c 40 
«cori,»4c£*«iao. ^©a«6^(6i(cjSDr§g|ffl 
4 ajw s <t 5 tcr ft «. _tia©Mffi 70- tt&TkSE* 
**is©te*3S#ifc» % iMimmmpmm 

[0105] r acfofc. »*»s«©«^ttfiM¥»c* 

SOftfc c £ * h <) if- 1 b r . fcVLtmtiifima* fctt 
*y>«cl> (HfflOT) C£*«SbT, »*«©#!«£ 50 
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20 



£EE***iSJP*fcttjay>«|U{c*i3, JSC *p,C«S£ 
£SsS8l*©3Efb6*4>ttl» C £ *«B8br . J&*|R©£ 

[0106] ^WMmmommm^om^it. mim 



[0107] ««a»©a«©»^tt x iwHrcastfj 

'C«JI£ftK:^©^m©^*^ifi(c^[:TSfc 
E^£i^^fi©-^$fc«ffi^(c^iti^^sj)^ 

ISSWai*«:ttE*©--0!WB|ffl*aASSatt* h 'J if 
-£U fl^. .-€-n6 3-o^--7^-^©^K(^(fij/&J|si(; 
«Ctt4C£*iiaWS. 3 6iC *{4*te**»©a:f!: 

©»»coivc©«ro*fli*xt>j:i>. 

[0108] #^»WK:j:ft«. ^y-*©£ 

?ir^ £ ~ >#fg& r * te^ms-pj* % - >©fljffi*cF+ 
£*r*5„ 

[0109] ^>^?,^ > ffi*©A^y-^^>$ij@ii^^ 
h» -0*0. '-«9^-*©«»«J5J>ftt>aBr©fgBj© 

[0110] m?£m%<Dtcibmm.<D>mft^ 
«??©-b>i»-*iOTr*5©T. mtttj:-k>v^mm 

[0111] fete. ±ffi©SH«i«-rtt!/5>F©is 

n«^©as*«^T 4 J: 5 K t r -fe «fc l > . 
[0112] ^tc, *#ss©fr=©||jtwi or. 77 

1^; 



£*©*rj£»fft«i*r. aioiai 

[0113] Mxti, BWR««^>hKte»4ie* 



(12) 

21 

[0 1 1 4 ] *H»^©*fJc6^t?» t -|&5*GR©aS*!± 
IB© «fc 5 H3S3 n> *®WiMBimB&MMici>& t 

[ 0 1 1 5 1 m 1 0 B. |&*»<D£#liSK*©Sfcfflff io 
©flglji ^ft^g^ff 5 fcg)©flff£0 £^ L fc ©-C* 
So MM»®^-Ffx7B, jJ<>^1 0 0 1 . # 

y-fmm^m 1002, #>:/±*©i&#5 ^ > 1 0 0 
3 . *f«t ^r«©t&*7 y> 1 0 0 4 v mwt 1 

te#xtmgmm<Dwm& 1 0 0 8 . -/^ioi 
6, 3>ha-7ioo5, &cjf. p^jcftsirrsci 
mmsi 0 0 8©a**!i<^^apflBoai« 
#1 ooeKAOWO-r-s^HS^-f v?i 0 1 

&oTt,>So 20 

[0116] *&*«iioas«a*s 1 0 0 9 k j: 0 & 

*S©gm#EI3&*ftai. S«ffl9f«)i!l*Sl 0 0 7 
tt. 0 0 2(DHi^ 3>H3-7l0 

0 5©*S. #1 0 0 6©|fcfj. ^>7'©WSffiffi. & 
£©iES«rft*«lffl-r S t>tl.O 1 8, 10 19, 1 
0 2 OStfl 0 2 2*>i5©lftHMi#*B{?ljatf. £T© 
{i^#lES©*I£t£B. ft^ffl^gftJBHttMfflg 
gl 0 0 8{C*44WKL. #J#©#1 0 1 5^tH^Jb 
Tffiffl*©W3#A^>f 7^1 0 1 6 <*fc»10 1 
7) 4, 3*A#1 0 1 4 (Sfcttl 0 15) 30 

cnccjcJ), ^^©^-f^xtj^^. m 
ioo8#(iwf3(i3n. mm^mmkftnmcts. 
s» 

[oii7iaii tc, ^mmm<Dnmm.mm.mmm(D 
xwm%« *&*s©#ttaps^©w»jffA<t#i 0 1 

5#A2j3ft£<fc. WtoWitWt^Aif-l 104 
£?>U a^©«H»ni?9i'*4> , oiW8iigi 1 0 \1ph 

maNi&amm 1 1 o 2 tcwo 

[0118] fflfflpg 1102 ». j83tttt£ft*%K* 40 

*fe*s. ^«iii£S©afflffl^*eSS©^«i^ffl 1 0 

14 (*fc»i 0 1 5) tHi;ii«:as*r^fcse 

So 

[0119] fltttf . Mills 1103 *-»a»l«|S4 
TSi, $U«1 1 02©A*»-^i»iWKiWEfi* 
«t3 So &*5. ttHB&l 10 2#P 

i«iwsr*sa?)tf. «^b#©$ij®iii 1 0 i©a^j 
Kffl3-ratt*w»s 1 1 0 2©«a»c-fe » h u w 
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[0120] -#mm. &*s©*ra§«#i 

til, ^Sait«B^i£i»itt»K:«fcOC©a*|BK(M 
. »3ftS. C©ig*, *{£ffiTfcJ:S;^5A#|nIiS3 
ft. »JB^JS^©iIK*J(l»3-e4Ci3&s-r*S. 

sfc. 2^i6WK:«t4iwiais«©asd»©flsEtt. jjb# 
-©latfficasPJSfciajirr s . j: 5 «: l t & j; 

[0121] £U:. *?au©»-*>6»=©|8WiW4. 
[0122] 

Rtf-raBK©iWffl«a*»6as^7> htcfeur, its 
^©istt-'f 7^-£©h~£ ^©saft/t # - y^K m 

3 ft £> ©r , ^©^S&/^ ^ - > £ fcBWS a V y i> tc 
[0 123] Ctl«C«t*l«. $*©ffl*©A^-£ic 

ct ss^*ce^>. ^-ist©^ 7^ - £©^s&tc*f-r sign* 
[0 124] Sfc, *«©/<s^-*©*#«*©ta&. 

3 ^(C». ^fc©ft|(fi]©^tt^ 6S»©*ftfe JE31T? 
* 5©-C. gfefc{cJ:k^^"5 y - * ©SEtWJ5>at>a«f 
-C. ^W©smi5l3e*JW«BK:<t4S»S*J*5. 
[012513 iS&7"n-fe^MttSS&id@PS 

©»fiF«i«wii«©a«©iii*sg»L. ^n?,©^a^ 

s©r. <to^»©M^l5i^Bjftfe(c^So 
[oi26] *«w©s^B^*att. is^su®i*© 

I« i Wi?c i\ a«©BU^tcff S3 n-T 5 -fe > 
1^"©ltI<Jfii{c»^< ©-c. arfctt-fe>?-fc&HiT 
4Ci*t&l>. S/c, ^$->©M^*St>«ny^^ 
It 5 JS^©-fe > -9-A^©ffi^^^@^ bX (, » S 

r*^ weiBi©y>f^>^fess-r?*s. jao, a 

tcr*4ife£©J{ftS*J*4. 

[0127] »75> hiWffll^^f-AB. ±IS© 

a»HS*S*«AT:i^©r. JEttSop»i©a^ 
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4] 'i*~ym£ttK*zmim£&®tDmiz 



311] 



35] M£&£A^y-£^ftA£~>c 



m 9 ] sm«Sn y v >? K J: aift3*c«J»«<OBIS*ff 
010] IMM«R3S^MapS£BII1Ka>ilttB£#* 
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— JfS-ffltUBKB 131 . 

— K-ffl«*»B<aw»a(Z»>t i34 .. 

— *-<owm.*.^«mwmmi us - 
••• *-afflgm<9«nutoB«a us.. 

— W-fflflSUSBdSftfioM 137 .. 



JSHOKMKfi 
*HfflH8«B<0«ff* 

*Hto«au«B<n*ia«w« 

Jf=«)«a«B<0*J»«*«ffl3!l 
aH<D«ai$|EraBfSB»W((lj3!, 
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. ioi-^7>k in -m-<ommm. 112- 

»-©i|Hj®)S|g©T * ^ a X- £ , 114 -gf— cdflfflr 
««©(BH9irs^n-fe^«-(Wfflia) ©•£>-?, 117 

a ©42>-9-, 1 2 1 -Kccwwaaai.' 1 2 

10 2-#r©w®ia^Ti'**x-*, 124-mr© 

131 -m-ommm. 1 3 2 •••*=« 
S7-o-b^s©-fe>^ 1 3 7-m=<Dmwmw(DT? 
«*asg*. 1 5 1 -wjasigfflffl^gB. 1 e 1 

!, 1 7 i-^y- 
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